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Movie S1 is related to To characterize the interaction of the pin with DNA and the pin/tower interaction, multiple Dda mutants were purified. Following purification, all proteins were quantitated using a Bradford assay. An equal amount of each protein was run on a 10% SDS-PAGE gel. When the reaction was initiated by rapidly mixing E93A/E94A with the DNA substrate (rather than pre-incubating helicase with DNA), very little product was observed. In contrast, wtDda produced the predicted level of unwinding, albeit at a slower rate due to the additional association step of enzyme with DNA under these conditions. (C) DNA unwinding by Dda variants with mutations in the hook region. Unwinding of 10 nM dT 7 :16bp substrate by 100 nM F276A and ∆279-284 Dda. Enzyme and substrate were pre-incubated, and the reaction was initiated by mixing with ATP, Mg 2+ , DNA trap, and protein trap. Data was fit to a three-step unwinding mechanism (
Figure 5B Previous work utilized a method for data analysis that was originally described by Young et al., 1994 and extended by Rajagopal et al., 2010 . We recently applied this method with some modification for measuring Dda translocation on ssDNA (Byrd et al., 2012) . The previous method of data analysis weights more heavily the data from either the longer oligonucleotides or the shorter oligonucleotides, depending on whether dissociation rates are plotted vs. the length or the inverse of the length of oligonucleotides. In the current report, we utilize a new method to fit the dissociation data that relies on a global analysis of all of the raw data according to the scheme in Figure S3A . This new method weights all of the data evenly. Furthermore, we previously used a binding site size of 6 nt, based on binding data (Byrd and Raney, 2004) .
Based on the current co-crystal structure of Dda with ssDNA, we have utilized a binding site size of 8 nt for this report. A comparison of the translocation rates determined with 6 nt vs. 8 nt binding site sizes is shown in Table S1 . Previous work utilized untagged wtDda. This work Enzyme and DNA were pre-incubated, and the reaction was initiated by mixing with ATP and dextran sulfate. Data were fit to the mechanism shown in A. The rate constants for translocation and dissociation are 77.0 ± 4.9 nt/s and 5.0 ± 0.4 s -1 for E93A/94A Dda, 212 ± 7 nt/s and 23.1 ± 1.4 s -1 for K364A Dda, 157 ± 11 nt/s and 21.6 ± 1.8 s -1 for W378A Dda, and 149 ± 6 nt/s and 3.0± 0.5 s -1 for P89A Dda. 
7.
The 1A and 2A RecA-like domains are shown in grey apart from the topologically related α-helices 1Aα3 and 2Aα3 that point towards the phosphate groups of the translocating ssDNA (magenta). The SH3 domain β-barrel (2B) is green, and the two α-helices that create the tower are cyan. The β-ribbon extension from the SH3 domain that is referred to as the hook is shown in purple, and the β-ribbon pin (1B) is blue. Note the proposed 90° turn where the duplex is split by the pin, and the motion of the hook which assists in strand separation. Key ratcheting residues Pro89, Phe98 and Phe276 are shown in stick representation.
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